1 



SEQUENCE LISTING 

<110> STOFFEL, WILHELM 
HOFMANN, KAY 
TOMIUK, STEPHAN 

<12 0> NEUTRAL SPHINGOMYELINASE 

<130> 10496/P61950U3^a\^ RECEIVED 
<140> 09/485,473 f t AUG 3 1 2001 

<141> 2000-02-11 
<160> 6 



<170> Patentin Ver. 2.1 



TECH CENTER 1600/2900 



<210> 1 
<211> 423 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Lys Leu Asn Phe Ser Leu Arg Leu Arg lie Phe Asn Leu Asn Cys 
15 10 15 

Trp Gly lie Pro Tyr Leu Ser Lys His Arg Ala Asp Arg Met Arg Arg 
20 25 30 

Leu Gly Asp Phe Leu Asn Gin Glu Ser Phe Asp Leu Ala Leu Leu Glu 
35 40 45 

Glu Val Trp Ser Glu Gin Asp Phe Gin Tyr Leu Arg Gin Lys Leu Ser 
50 55 60 

Pro Thr Tyr Pro Ala Ala His His Phe Arg Ser Gly lie lie Gly Ser 
65 70 75 80 

Gly Leu Cys Val Phe Ser Lys His Pro He Gin Glu Leu Thr Gin His 
85 90 95 

He Tyr Thr Leu Asn Gly Tyr Pro Tyr Met He His His Gly Asp Trp 
100 105 110 

Phe Ser Gly Lys Ala Val Gly Leu Leu Val Leu His Leu Ser Gly Met 
115 120 125 

Val Leu Asn Ala Tyr Val Thr His Leu His Ala Glu Tyr Asn Arg Gin 
130 135 140 

Lys Asp He Tyr Leu Ala His Arg Val Ala Gin Ala Trp Glu Leu Ala 
145 150 155 160 

Gin Phe He His His Thr Ser Lys Lys Ala Asp Val Val Leu Leu Cys 
165 170 175 



Gly Asp Leu Asn Met His Pro Glu Asp Leu Gly Cys Cys Leu Leu Lys 
180 185 190 
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Glu Trp Thr Gly Leu His Asp Ala Tyr Leu Glu Thr Arg Asp Phe Lys 
195 200 205 

Gly Ser Glu Glu Gly Asn Thr Met Val Pro Lys Asn Cys Tyr Val Ser 
210 215 220 

Gin Gin Glu Leu Lys Pro Phe Pro Phe Gly Val Arg He Asp Tyr Val 
225 230 235 240 

Leu Tyr Lys Ala Val Ser Gly Phe Tyr He Ser Cys Lys Ser Phe Glu 
245 250 255 

Thr Thr Thr Gly Phe Asp Pro His Ser Gly Thr Pro Leu Ser Asp His 
260 265 270 

Glu Ala Leu Met Ala' Thr Leu Phe Val Arg His Ser Pro Pro Gin Gin 
275 280 285 

Asn Pro Ser Ser Thr His Gly Pro Ala Glu Arg Ser Pro Leu Met Cys 
290 295 300 

Val Leu Lys Glu Ala Trp Thr Glu Leu Gly Leu Gly Met Ala Gin Ala 
305 310 315 320 

Arg Trp Trp Ala Thr Phe Ala Ser Tyr Val He Gly Leu Gly Leu Leu 
325 330 335 

Leu Leu Ala Leu Leu Cys Val Leu Ala Ala Gly Gly Gly Ala Gly Glu 
340 345 350 

Ala Ala He Leu Leu Trp Thr Pro Ser Val Gly Leu Val Leu Trp Ala 
355 360 365 

Gly Ala Phe Tyr Leu Phe His Val Gin Glu Val Asn Gly Leu Tyr Arg 
370 375 380 

Ala Gin Ala Glu Leu Gin His Val Leu Gly Arg Ala Arg Glu Ala Gin 
385 390 395 400 

Asp Leu Gly Pro Glu Pro Gin Pro Ala Leu Leu Leu Gly Gin Gin Glu 
405 410 415 

Gly Asp Arg Thr Lys Glu Gin 
420 



<210> 2 
<211> 419 
<212> PRT 
<213> Murine sp . 

<400> 2 

Met Lys Leu Asn Phe Ser Leu Arg Leu Arg Val Phe Asn Leu Asn Cys 
15 10 15 



Trp Asp He Pro Tyr Leu Ser Lys His Arg Ala Asp Arg Met Lys Arg 
20 25 30 
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Leu Gly Asp Phe Leu Asn Leu Glu Asn Phe Asp Leu Ala Leu Leu Glu 
35 40 45 

Glu Val Trp Ser Glu Gin Asp Phe Gin Tyr Leu Arg Gin Arg Leu Ser 
50 55 60 

Leu Thr Tyr Pro Asp Ala His Tyr Phe Arg Ser Gly Met lie Gly Ser 
65 70 75 80 

Gly Leu Cys Val Phe Ser Lys His Pro lie Gin Glu lie Phe Gin His 
85 90 95 

Val Tyr Ser Leu Asn Gly Tyr Pro Tyr Met Phe His His Gly Asp Trp 
100 105 110 

Phe Cys Gly Lys Ser Val Gly Leu Leu Val Leu Arg Leu Ser Gly Leu 
115 120 125 

Val Leu Asn Ala Tyr Val Thr His Leu His Ala Glu Tyr Ser Arg Gin 
130 135 140 

Lys Asp lie Tyr Phe Ala His Arg Val Ala Gin Ala Trp Glu Leu Ala 
145 150 155 160 

Gin Phe lie His His Thr Ser Lys Asn Ala Asp Val Val Leu Leu Cys 
165 170 175 

Gly Asp Leu Asn Met His Pro Lys Asp Leu Gly Cys Cys Leu Leu Lys 
180 185 190 

Glu Trp Thr Gly Leu His Asp Ala Phe Val Glu Thr Glu Asp Phe Lys 
195 200 205 

Gly Ser Asp Asp Gly Cys Thr Met Val Pro Lys Asn Cys Tyr Val Ser 
210 215 220 

Gin Gin Asp Leu Gly Pro Phe Pro Ser Gly lie Arg lie Asp Ty^^ Val 
225 230 235 240 

Leu Tyr Lys Ala Val Ser Glu Phe His Val Cys Cys Glu Thr Leu Lys 
245 250 255 

Thr Thr Thr Gly Cys Asp Pro His Ser Asp Lys Pro Phe Ser Asp His 
260 265 270 

Glu Ala Leu Met Ala Thr Leu Tyr Val Lys His Ser Pro Pro Gin Glu 
275 280 285 

Asp Pro Cys Thr Ala Cys Gly Pro Leu Glu Arg Ser Asp Leu lie Ser 
290 295 300 

Val Leu Arg Glu Ala Arg Thr Glu Leu Gly Leu Gly lie Ala Lys Ala 
305 310 315 320 



Arg Trp Trp Ala Ala Phe Ser Gly Tyr Val lie Val Trp Gly Leu Ser 
325 330 335 
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Leu Leu Val Leu 
340 

Val Ala lie lie 
355 

Gly Ala Val Tyr 
370 

Ala Gin Ala Glu 
385 

Asp Arg Gly Ser 



Asp Arg Ala 



Leu Cys Val Leu 



Leu Cys lie Pro 
360 

Leu Phe His Lys 
375 

Met Leu His Val 
390 

Glu Pro His Leu 
405 



Ala Ala Gly Glu 
345 

Ser Val Gly Leu 



Gin Glu Ala Lys 
380 

Leu Thr Arg Glu 
395 

Ala Tyr Cys Leu 
410 



Glu Ala Arg Glu 
350 

Val Leu Val Ala 
365 

Gly Leu Cys Arg 



Thr Glu Thr Gin 
400 

Gin Gin Glu Gly 
415 



<210> 3 

<211> 1662 

<212> DNA 

<213> Homo sapiens 



<400> 3 

gcggccgcga 

ggcgctctcc 

tttcggsagc 

ttgccggggg 

tgcgcgccgc 

cccaccgcgg 

tgaagctcaa 

acttgagcaa 

gcttcgacct 

agaagctgtc 

gcctctgtgt 

atggctaccc 

tggtgctcca 

acaatcgaca 

agttcatcca 

tgcacccaga 

atcttgaaac 

gctacgtcag 

tttacaaggc 

ttgaccctca 

tgaggcacag 

cgttgatgtg 

gctggtgggc 

tgtgtgtcct 

gtgtagggct 

gcttatatag 

atctgggccc 

aagaacaata 



ccgccgggga 
ggacccccag 
ggatcgcctt 
aacgcgggag 
ctgcgaagaa 
ccgtcgctgg 
cttctccctg 
gcaccgggcc 
ggctttgctg 
acctacctac 
cttctccaaa 
ctacatgatc 
tctaagtggc 
gaaggacatc 
cca.caca.tcc 
agacctgggc 

ccagcaggag 
agtttctggg 
cagtggcacc 
ccccccacag 
tgtgctaaag 
caccttcgct 
ggcggctgga 
ggtgctgtgg 
ggcccaggct 
agagcctcag 
aagcttggcc 



cgagcttgga 
ggtcctagcg 
tccgggttgg 
tcgggcccga 
ggaacggtct 
agagttcgag 
cgactgcgga 
gaccgcatga 
gaggaggtgt 
ccagctgcac 
catccaatcc 
catcatggtg 
atggtgctca 
tacctagcac 
aagaaggcag 
tgctgcctgc 
aagggctctg 
ctgaagccat 
ttttacatct 
cccctctctg 
cagaacccca 
gaggcctgga 
agctatgtga 
ggaggggccg 
gcaggtgcat 
gagctccagc 
ccagccctac 
ctttaaaaaa 



ggaaaaggaa 
cgcggccctt 
cggcccgcct 
cctgagccac 
agggagaagg 
ccgcctagcg 
tcttcaacct 
ggcgcctggg 
ggagtgagca 
accacttccg 
agga9cttac 
actggttcag 
acgcctatgt 
atcgtgtggc 
acgtggttct 
tgaaggagtg 
aggaaggcaa 
ttccctttgg 
cctgtaagag 
atcatgaagc 
gctctaccca 
cggagctggg 
ttggcctggg 
gggaagctgc 
tctacctctt 
atgtgctagg 
tcctggggca 
aaaaaaaaaa 



ccgggagccg 
accgagcctg 
gattgggaac 
gcgggcttgg 
cgccgccggc 
cccctggagc 
caactgctgg 
agactttctg 
ggacttccag 
gagcggaatc 
ccagcacatc 
tgggaaggct 
gacccatctc 
ccaagcttgg 
gttgtgtgga 
gacagggctt 
cacaatggta 
tgtccgcatt 
ttttgaaacc 
cctgatggct 
cggaccagca 
tctgggcatg 
gctgcttctc 
catactgctc 
ccacgtacag 
aagggcaagg 
gcaggagggg 
aa 



cccacccggg 
ggcgcccgga 
agccggccgg 
tgcccacctg 
cgcccccgtc 
tccccaacca 
ggcattccgt 
aaccaggaga 
tacctgagac 
attggcagtg 
tacactctca 
gtggggctgc 
catgccgaat 
gaattggccc 
gacctcaaca 
catgatgcct 
cccaagaact 
gactacgtgc 
actacaggct 
actctgtttg 
gagaggtcgc 
gctcaggctc 
ctggcactgc 
tggaccccca 
gaggtcaatg 
gaggcccagg 
gacagaacta 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1662 



<210> 4 
<211> 1627 
<212> DNA 
<213> Murine sp. 
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<400> 4 

gtgctggtgg aagccgagcc gggaacaagg gaggaacctg taggccgcgg tgcgagaacc 6 0 
caccgaagac ctaagaatct ggaacagtcc acccgagatt ccttccagga ctgccggcgg 120 
ctcgcgcacc agcccgggat ttgcagccga ccttctttcc gggtggaagg acggcctttg IBO 
tcccagtaac gcaggagtcg ccccccaccc ccaaccagct cgcgttcctg ggtcggggca 240 
gcgcaggaca gggcaataag cctgtgcgcg caatccgcct cgccgccctt gctccgaagc 3 00 
actccagcca tgaagctcaa cttttctcta cggctgagag ttttcaatct caactgctgg 360 
gacatcccct acctgagcaa acatagggcg gaccgcatga agcgcttggg agactttctg 42 0 
aacttggaaa actttgatct ggctctcctg gaggaggtgt ggagtgagca ggacttccag 48 0 
tacctaaggc aaaggctatc gctcacctat ccagatgcac actacttcag aagcgggatg 54 0 
ataggcagtg gcctctgtgt gttctccaaa cacccaatcc aggaaatctt ccagcatgtc 600 
tacagtctga atggttaccc ctacatgttc catcatggag actggttctg tgggaagtct 66 0 
gtggggctgc tggtgctccg tctaagtgga ctggtgctca atgcctacgt gactcatcta 72 0 
catgctgagt acagccgaca gaaggacatc tactttgcac accgtgtggc ccaagcttgg 780 
gaactggccc agttcatcca ccacacatcc aagaatgcag atgtggttct attgtgtgga 84 0 
gacctcaata tgcaccccaa agacctgggc • tgctgcctgc tgaaagagtg gacagggctc 90 0 
catgatgctt tcgttgagac tgaggacttt aagggctctg atgatggctg taccatggta 960 
cccaagaact gctacgtcag ccagcaggac ctgggaccgt ttccgtctgg tatccggatt 1020 
gattacgtgc tttacaaggc agtctctgag ttccacgtct gctgtgagac tctgaaaacc 1080 
actacaggct gtgaccctca cagtgacaag cccttctctg atcacgaggc cctcatggct 1140 
actttgtatg tgaagcacag cccccctcag gaagacccct gtactgcctg tggcccactg 1200 
gaaaggtccg atttgatcag cgtgctaagg gaggccagga cagagctggg gctaggcata 12 60 
gctaaagctc gctggtgggc tgcattctct ggctatgtga tcgtttgggg gctgtccctt 132 0 
ctggtgttgc tgtgtgtcct ggctgcagga gaagaggcca gggaagtggc catcatcctc 13 80 
tgcataccca gtgtgggtct ggtgctggta gcaggtgcag tctacctctt ccacaagcag 1440 
gaggccaagg gcttatgtcg ggcccaggct gagatgctgc acgttctgac aagggaaacg 15 00 
gagacccagg accgaggctc agagcctcac ctagcctact gcttgcagca ggagggggac 1560 
agagcttaag agcttaacaa taaaacttgc ttgacacaca aaaaaaaaaa aaaaaaaaaa 1620 
aaaaaaa 1627 



<210> S 
<211> 4464 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> modif ied^base 

<222> (2435) 

<223> a, g, other or unknown 

<220^ 

<221> modif ied_base 

<222> (2437) 

<223> a, t, c, g^ other or unknown 
<220> 

<221> modif ied_base 

<222> (2440) 

<223> a, t, c, <3, other or unknown 
<220> 

<221> modif ied_base 

<222> (3970) 

<22 3> a, t, c, g, other or unknown 
<220> 
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<2 21> modif ied_base 
<222> (4036) 

<2 23>a, t, c, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (4039) 

<223>a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4045) 

<:223>a, t, c, g, other or unknown 
<:220> 

<221> modif xed_base 
<222> (4076) 

<223> a, t, Cf g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (4084) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4094) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4102) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4103) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4124) 

<2 23> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4152) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4164) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied^base 

<222> (4207) , . (4208) 

<223> a, t, c, g, other or unknown 



<220> 

<221> modif ied_base 
<222> (4213) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied__base 
<222> (4239) 

<223> a, t, c, g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (4265) 

<223> t, c, g, other or unknown 
<220> 

<221> modif ied__base 

<222> (4267) . , (4268) 

<223>a, t, c, g, other or unknown 

<220> 

<221> modif ied_base 
<222> (4271) 

<223>a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4274) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4277) 

<2 23> a, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4286) 

<22 3> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4311) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4320) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4321) 

<223> a, t, c, g, other or unknown 
<220> 

<22l> modified base 



<222> (4328) 

<2 23> a, c, g, other or unknown 



<220> 

<2 2l> modif ied_base 
<222> (4334) 

<223> a, c, g, other or unknown 

<220> 

<2 21> modif ied_base 
<222> (4342) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4347) 

<2 23>a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4354) 

<223> a, t, c, other or unknown 
<220> 

<221> modif ied_base 
<222> (4358) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4360) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4367) 

<2 23>a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4373) . . (4375) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4383) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4389) 

<22 3> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4405) 

<223> a, t, c, g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (4413) 

<223> a, t, c, other or unknown 

<220> 

<221> modif ied_base 
<222> (4417) 

<2 23>a, c, g, other or unknown 

<220> 

<2 21> modif ied__base 
<222> (4422) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4437) 

<223> a, t, c, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (4445) 

<2 23>a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4458) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4461) 

<2 23>a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (4463) 

<2 23> a, t, c, g, other or unknown 



<400> 5 

gactcgatcc 

cgaccagcat 

cgccagcgca 

gttacctcag 

ttcagcttca 

ggccggcacg 

tgcgagtcgc 

agtgagttcg 

cgggaacaag 

tctggaacag 

gggatttgca 

agtagccccc 
ataagcctgt 
ctcaactttt 
aggcgtgggc 
aagcaggtct 
gcctaaagac 



ccgcgaacgc 
ttgttctcta 
ggcgacaccg 
cgatggtctt 
ggggcggctc 
gctgctgggt 
C3igggca.a.cc 
tgggcggggc 
ggaggaacct 
tccacccgag 
gccgaccttc 
cacccccaac 
gcgcgcaatc 
ctctacggct 
tgcagcctcg 
tcttcagccg 
cagagcttgg 



tcgctcgcgc 
tgcccccatc 
cggcaggggg 
tgacacctga 
gggcggcaac 
ggccatggca 
gcgtggctcc 
ctcgcatcaa 
gtaggccgcg 
attccttcca 
tttccgggtg 
cagctcgcgt 
cgcctcgccg 
gagagttttc 
gagccacctt 
agctagaccc 
gtggttgcag 



tccgagtctc 
cagccctagg 
ctgaggtgcg 
aagctggagc 
cgcacgtgac 
gggacagcag 
tccccgaacg 
cttcaagcct 
gtgcggataa 
ggactgccgg 
gaatgacggc 
tcctgggtcg 
cccttgctcc 
aatctcaact 
ccagtcccct 
tgtccttccc 
caatcaccaa 



ttccaggtcg 
acagaacgtg 
cacggcgtct 
ttttgaagag 
atgctggggg 
agagcccgga 
cccgcaaggg 
gttgctggtg 
cccaccgaag 
cggactctcg 
ctttgtccca 
gggcagcgca 
gaagcactcc 
gctggtaagt 
ctcgcacatg 
gaaccaccaa 
agtccctatc 



cccttccttg 
gacccccgcc 
ggggcgaggg 
ccccaccacc 
cttcgacttg 
acacaaatag 
gcgggacctg 
gaagccgagc 
gacctaagaa 
cattcagccc 
gtaacgcagg 
ggatagggca 
agccatgaag 
aagtgctccc 
cctaggaagg 
agtccacatc 
atccaaagct 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 
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gaggtgatga 
acttttattt 
attctctgga 
ctgctgaccc 
tgagcaaaca 
ttgatctggc 
caggcggcag 
tcctcacctt 
tatcgctcac 
tgttctcaga 
ggtgtgagaa 
ctggggttga 
actcccctcc 
agtggcctct 
ctgaatggtt 
cgcagccttc 
gcctgcagtt 
gtctaagtgg 
aggcagtggg 
ctgcctgggg 
gtcacactct 
acctattcca 
ccgtgtggcc 

gggggctgtg 

taataaggga 
tgcagatgtg 
cctgctgaaa 
gagagactgt 
gccacctgtt 
tcagccagca 
aggtcaggct 
cacgctttag 
ctggttctct 
gttccacgtc 
gcccttctct 
ggaagacccc 
agccccgcct 
gaaaggtccg 
gctaaagctc 
ctggtgttgc 
tgcataccca 
gaggccaagg 
gagacccagg 
agagcttaag 
cttgcagagg 
gttggcctct 
cctgttcatg 
atggcggagg 
atcatcttct 
tggaattggn 
cctggtttct 
ggangaatga 
ggtggtttcc 
caaaaannac 
ttggggnncc 
nttccctngg 
aanaaaccnt 
gtttncccaa 



cagcagtaat 
tatgtacatt 
actggagtta 
atctcttctg 
tagggcggac 
tctcctggag 
gcggcggcag 
cttcctccag 
ctatccagat 
cgaggaagct 
gagcaggccg 
tcttagcagt 
ttgctcttct 

gtgtgttctc 

acccctacat 
ctggggcctt 
ccatcatgga 
actggtgctc 
tcaagcagcc 
ataaggcatg 
gccatgtgac 
ctttagctac 
caagcttggg 

gggtggggac 
agaatttcct 
gttctattgt 
gagtggacag 
ttcccaccaa 
tccctagggc 
ggacctggga 
cttattcccg 
ttcagctaca 
gggagaattt 
tgctgtgaga 
gatcacgagg 
tgtactgcct 
ccatcctgac 
atttgatcag 
gctggtgggc 
tgtgtgtcct 
gtgtgggtct 
gcttatgtcg 
accgaggctc 
agcttaacaa 
catgatggga 
cacttgcctt 
gtcataatcc 
tacagccctt 
agccctgggc 
tcagagcaat 
caaaanggna 
aaanccttaa 
en ttggggcc 
ccntttcccc 
naanccntgg 
aaancccctt 
ttgggcaaag 
a-Sggcccnaa. 



cgtcccaaac 
tggtgttttg 
cagacagttg 
ccccctgcgt 
cgcatgaagc 
gaggtgaggt 
gaaaacttgt 
gtgtggagtg 
gcacactact 
ctccaacatt 
tcaccctcat 
agagctggga 
ggttattaag 
caaacaccca 
ggtaaggatc 
ggcaggaggg 
gactggttct 
aatgcctacg 
caatgctatg 
ggatcagaag 
agatgacaag 
atgctgagta 
aactggccca 

ggggttgagg 

ccttgccgct 
gtggagacct 
ggctccatga 
ctccacactt 
tctgatgatg 
ccgtttccgt 
gtgtgccttc 
gtcttgggcc 
aagcttctcc 
ctctgaaaac 
ccctcatggc 
gtggtaagca 
cctcccctgc 
cgtgctaagg 
tgcattctct 
ggctgcagga 
ggtgctggta 
ggcccaggct 
agagcctcac 
taaaacttgc 
actgaaggtc 
ttttgcacac 
ttttattgta 
gtgatggtgt 
tcccatctat 
cccgcttggt 
aggtncgggc 
gnnccaacaa 
aaanttatcc 
cggaatttcc 
cccggncttg 
gnttggnaaa 
ggggnaaatt 
nant 



ctggcccatg 
cctgtatgta 
taagctgtca 
cctccacccc 
gcttgggaga 
tgtagggcag 
tctgtcttgg 
agcaggactt 
tcagaaggtg 
cttgcttgca 
cttgcaaggg 
gaccgcggag 
caagagttgg 
atccaggaaa 
tcttccctat 
tgtcagtacc 
gtgggaagtc 
tgactcatgt 
gtggagaaga 
ctagcattgg 
cttgattcag 
cagccgacag 
gttcatccag 
gatgngnaan 
cttcccccaa 
caatatgcac 
tgctttcgtt 
gttccagtct 
gctgtaccat 
ctggtatccg 
tccagtatct 
actgatggct 
atgttcttgc 
cactacaggc 
tactttgtat 
gcatttcctt 
tctacgttct 
gaggccagga 
ggctatgtga 
gaagaggcca 
gcaggtgcag 
gagatgctgc 
ctagcctact 
ttgacacact 
agtggccttg 
tcccgtctcc 
aacaacgaag 
cttgcttacg 
gcaggcatct 
tcaccaacct 
ctccggtctt 
ggggaaccct 
caaaggggtc 
aaaggtttnc 
gcttttcccc 
accnaatnan 
cancaanggg 



tctttccttt 
tgtctgtgtg 
tgtgcttgct 
ttttagggac 
ctttctgaac 
gctaggttgg 
gatgaaatcc 
ccagtaccta 
aaaagcctgt 
ccctcgatct 
ctgctgtctt 
gggaagaggg 
ttttcagcgg 
tcttccagca 
ccttgctaac 
ctgagttttt 
tgtggggctg 
gagtggggct 
gacgccacta 
gcaaggttca 
acagccttct 
aaggacatct 
tgtgtgagcc 
ttatccttga 
ctcagccaca 
cccaaagacc 
gagactgagg 
tcctgtctct 
ggtacccaag 
gattgattac 
tccttcctct 
aaagaataga 
tcttcctagg 
tgtgaccctc 
gtgaagcaca 
tgccccctct 
ctctttttcc 
cagagctggg 
tcgtttgggg 
gggaagtggc 
tctacctctt 
acgttctgac 
gcttgcagca 
ctagtggctc 
tcactgtgtg 
tgccagcaca 
cctctgacta 
gggcagggag 
ctctgagcct 
ccaaacagct 
caatangttt 
tggncccaaa 
caattgaagg 
cccccccggc 
ctttcccaag 
gaaccangcc 
gnaattgggg 



taaatgattt 
aaggtgccag 
ggaaattgaa 
atcccctacc 
ttggaaaact 
aggagggcag 
caagcaagta 
aggcaaaggc 
gttctcagcc 
tcttcctctg 
aggctttgtt 
ctggctgggt 
gatgataggc 
tgtctacagt 
acagactgga 
gtcttctctt 
ctggtgctcc 
agccaggctt 
gttagttctg 
cccattccct 
ctttgatttc 
actttgcaca 
tgggcttgat 
agagggcaca 
catccaagaa 
tgggctgctg 
actttaaggt 
tagcatccta 
aactgctacg 
gtgctttaca 
gtcactagcc 
atcctgtcgg 
cagtctctga 
acagtgacaa 
gcccccctca 
actttaaggc 
aggcccactg 
gctaggcata 
gctgtccctt 
catcatcctc 
ccacaagcag 
aagggaaacg 
ggagggggac 
taccttgttc 
gctttagagc 
gagcataaac 
agcagtccag 
gcagctaacc 
ccgttcctcc 
tccttaagga 
tcctaaaaag 
aggggacctg 
gttaaccccc 
aaaanctccc 
natttcaaan 
aannnttgcc 
aaacccntgg 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560. 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4464 



II 



<210> 6 
<211> 2852 
<212> DNA 
<213> Murine sp . 

<220> 

<2 21> modif ied_base 
<222> (1949) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (2092) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied__base 
<222> (2181) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (2261) 

<2 23> a, t, c, g, other or unknown 
<400> 6 

accgcggccg tcgctggaga gttcgagccg cctagcgccc ctggagctcc ccaaccatga 60 
agcccaactt ctccctgcga ctgcggatct tcaacctcaa ctgctggtga gtgcgtctgc 120 
ggagtgcggt ctgggggcca ccttccgttc gcacccatgc agccttcctc cccctatccc 180 
gccccacgat ctcagggtgt agggaaaacc cgaacctcca aagtccacat ctggccccag 240 
cgccggtggt cccagcagtc gcctcccctg ccccgctctt cccttcctta ggggcattcc 300 
gtacttgagc aagcaccggg ccgaccgcat gaggcgcctg ggagactttc tgaaccagga 3 60 
gagcttcgac ctggctttgc tggaggaggt gagattgtgc agcacggtgc ggaacccagg 42 0 
ctgggaggag ggacagaccg tcccactggg gaaagaccaa gcaggcatcc tcaccgcttc 480 
cctcaggtgt ggagtgagca ggacttccag tacctgagac agaagctgtc acctacctac 54 0 
ccagctgcac accacttccg gaggtgagaa gcccactggc ctgaagcctg ttgtcatccc 60 0 
aggaggctct tggccctgcc agcccttccc tatcctgcct gcactctcca gtctcctcca 660 
gcctcctctc cctctggatg tgagagaagg agaagggtga accaagaagg tcctatgact 72 0 
tcagcccatt tcagctttgt tttctggctg ccctatactc ctccaaaggc cgtcgccttg 780 
gttctagggc tagtcccagc agtagaaaaa gaaaaaaata gctgatcaga gctggaagac 840 
as^gggsgggg aagaaggctg ggtgtctctc cctgtttttc tggttattaa gcagggcttg 900 
gctttcagcg gaatcattgg cagtggcctc tgtgtcttct ccaaacatcc aatccaggag 960 
cttacccagc acatctacac tctcaatggc tacccctaca tggtaaggca gacctttgac 1020 
ctcttccacc tcccttcccc acctccagta atacaaggta gaggaggcag ccctctgaga 1080 
gctgcagggg atgggcagaa agatggtggc ggtgccctga gtttctatct cctcctgcct 1140 
gcagatccat catggtgact ggttcagtgg gaaggctgtg gggctgctgg tgctccatct 1200 
aagtggcatg gtgctcaacg cctatgtgac ccatgtgagt gaagctggca gtgcctaggg 1260 
ctgggacatg cagcccagtc ctgggacaga gagatggtac ttctctagct ctcatacctg 132 0 
gggatgaggt gtgggggcaa gatcttataa ggaagcaatg ggcaaggctt atccattgta 13 80 
taccaaacac catgccaagt gacagacaca ggcttgattc agacataccc ctgggaccct 144 0 
cagtcttatc tgctgtgatc tcatccatct tgctcagctc catgccgaat acaatcgaca 1500 
gaaggacatc tacctagcac atcgtgtggc ccaagcttgg gaattggccc agttcatcca 1560 
gtgtgtgagc ctgggcttga aatgggaagt gggatgggac ccaggggctg agggtgaaca 162 0 
aggccccagt catggggaag agctggtgat ggaagaactc ccgcctcacc aacctggttc 168 0 
ccccagccac acatccaaga aggcagacgt ggttctgttg tgtggagacc tcaacatgca 174 0 
cccagaagac tgggctgctg cctgctgaag gagtggacag ggcttcatga tgcctatctt 180 0 
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gaaactcggg acttcaaggt gaggacttgc ctgttacttc cccacctata tccccagctt 1860 
ctctccctcc ttctccccca catcctagca tgagccaatg attcccttag ggctctgagg 1920 
aaggcaacac aatggtaccc aagaactgnt acgtcagcca gcaggagctg aagccatttc 1980 
cctttggtgt ccgcattgac tacgtgcttt acaaggtcag gctcctccct tcaacatgct 2040 
ttcatatgct gtgtctcttt gtctactaac ctgtgtagat cctttgctca gntagtctag 2100 
tcttggacca ctgatgggtg gaaagtgggg tagccgggag ctggttctct gggaagaggc 216 0 
cctcatatat aagcttctct ntggccctta cttttcctag gcagtttctg ggttttacat 2220 
ctcctgtaag agttttgaaa ccactacagg ctttgaccct nacaggggca cccccctctc 2280 
ttgatcatga agccctgatg gctactctgt ttgtgaggca cagcccccca cagcagaacc 2340 
ccagctctac ccacggtgag tcacccccac cctttccttg gcccttgccc cgcttgaagc 2400 
agcccttcca ctcttgactc tctcctgccc cactgccctg ctctgttgta ggaccagcag 2460 
agaggtcgcc gttgatgtgt gtgctaaagg aggcctggac ggagctgggt ctgggcatgg 252 0 
ctcaggctcg ctggtgggcc accttcgcta gctatgtgat tggcctgggg ctgcttctcc 2580 
tggcactgct gtgtgtcctg gcggctggag gaggggccgg ggaagctgcc atactgctct 2 64 0 
ggacccccag tgtagggctg gtgctgtggg caggtgcatt ctacctcttc cacgtacagg 2 700 
aggtcaatgg cttatata^g gcccaggctg agctccagca tgtgctagga agggcaaggg 2760 
a-ggcccagga tctgggccca gagcctcagc cagccctact cctggggcag caggaggggg 2 82 0 
acagaactaa agaacaataa agcttggccc aa 2 852 



